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Cutting  Tools,  Tire,  Water,  Powder 

by 

B,2ubkoT 

Rapid  deTeloinent  ie  being  aequired  by  auoh  iBBchine  oonstruotions  ,  which  aeeure 
high  technical  propertiea,  will  lead  to  a  reduction  in  tho  consumption  of  raw  mater¬ 
ials  and  energy,  to  a  riae  in  labor  output 

From  the  Program  of  the  Comounist  Buty  USSR, 
la  it  possible  to  maka  an  original  metal  prooeaeing  aaehlna  from  an  ordinary  file? 
Yes  it  is  possible.  And  it  is  not  too  diffleult.  It  is  a  ecnmon  tool, the  TslTsty 
filings  from  which  were  kneaded  between  the  fingers  already  back  in  the  sehool  work* 
chop,  it  oan  be  simply  bent  into  a  ring,  A  sklllfttllless  operation*  and  yet  it  is 
equlpotential  to  the  most  technleal  rsTolntion, 

The  fact  is,  a  file,  bent  into  a  ring,  oan  easily  by  fitted  orer  the  shaft  of  an 
electrle  motor,  an  in  our  plant  yon  ean  obtain  sonething  in  form  of  a  grinding  stone, 
but  a  metal  one,  with  outs.  After  this  the  tool  een  be  elaqped  in  tIsss  and  with  the 
aid  of  a  screw-worm  gear  bring  the  Tisea  with  detail  close  to  the  round  file,  or  re- 
more  same,  Ihe  tool  with  one  Jump  will  become  transforsmd  into  a  maehinj  with  meohan- 
ioal  transmission  and  eleetric  motor.  It  ie  easy  and  useful  to  built  such  a  maall 
machine  in  your  own  workshop. 

The  main  factor  here  is  that  we  hawe  freed  the  worker's  bands  from  bolding  the 

tool. 

But  it  ie  far  from  Just  so  simple  to  create  new  things  in  technology. 

Its  laws  are  Just  as  objectiTs,  as  the  laws  of  nature, They  were  not  Just  created 
by  the  fancy  of  the  engineer,  they  were  discorered  by  men  in  the  prooess  of  laboring. 
In  time  the  old  teohnioal  principles,  based  on  those  laws,  promise  no  greater  per* 

spectiTss  for  use  on  the  new  industrUl  lerel.  Engineers  and  scientists  are  trying 
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to  get  behind  these  lavs  yeaptwe  them  by  triek.  This  is  pertioulerly  olear  by  the 
example  of  *olassie*  metal  proeessing  methods. 

Cutting  Tool-Rooket 

Engineering  eunning  begins  where  a  simple  msehanieal  Inoreasa  in  machine  dimsnsione 
begins,  where  a  rise  in  speed  and  power  of  the  machine  begins*  The  real  eunning-  when  the 
restless  enginser-diseorerer  sayst  *This  is  not  all  so*  it  all  has  to  be  dons  in  a 
different  way  *i  the  words  "entirely  different*  scmetimes  beoonu  useful  for  this  pur¬ 
pose. 

We  all  know  that  a  cutting  tool  has  to  be  cooled.  And  to  eool.  we  pour  liqjuids 
emulsions. 0 caviled  by  skillfull  prescriptions,  a  cooling  oily  fog  is  passed,  special 
pumps  are  aet  up.  Mot  rery  long  age.  the  first  metal  treating  processes  in  history 
treatment  on  a  machine  has  cobm  to  being...  the  furnace.  Electric  induction  furnsee. 

%ue  the  furnace  heated  not  the  tool,  but  the  detail,  namely  in  the  place  .where  the 
cutting  bit  of  the  tool  bites  into  it.  The  high  frequency  furnace  was  mored  together 
with  the  cutting  tool,  and  orer  the  round  detail  following  the  furnace  ran  a  cherry 
red  annulet  of  red  hot  metal.  This  is  a  new  and  reassuring  experience-  the  entire 
red  her  metal  is  softer,  wear  of  cutters  lesser,  meaning  that  they  will  serre  for  a 
longer  time  period,  ewen  without  such  a  primary  and  unchanged  cooling. 

On  an  ordinary  lathe  the  cutting  tool  removes  the  shatings  at  a  rate  of  30-60 
meters  per  minute.  High  q>eed  laborers  brought  up  this  rate  to  a  dizzy  number  of 
1000  and  more  meters  per  minute.  But  now  we  hawe  the  rocket  and  atomic  technology. 

It  required  refractoxy,  light  and  ultrahard  hardly  machlneable  a  Hoys- titanium, 
vanadium,  tungsten.  And  again  rewolutions  of  machines  hawe  been  slowed  down.  Mot  with 
the  speeu  of  a  fast  train,  but  in  lazy  curls  crumbs  of  smtal  the  chips  cams  to  a  slow 
crawl.  And  here  the  gaze  of  the  engineer-cutter  came  upon  the  wery  same  rocket, 
on  account  of  which  he  blunted  end  crumbled  bis  cutting  tools.  The  engineer 

was  suddenly  attracted  by  the  present  day  cosmic  velocities.  A  non-SMbJugated  .too 

hard  detail,  on  which  the  teeth  of  threaders  and  drills  have  already  been  broken 
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v«F«  hara68sad»««in  •  gun.  At  the  mouth  of  the  weapon  waa  fastened  the  cutting  tool* 
Shot  is  fired •••The  detail  striking  the  outtlng  tool,  let  out  a  ^pierelng  scream  * 
Then  the  detail  was  secured  in  stationary  position  on  a  massiTe  eoaerete  plate 

and  the  cutting  tool  waa  adjusted  to  the  tail***of  the  rocket*  More  accurately,  to 
rocket  sleds  •on  which  models  of  supersonic  aircraft  are  tested  •  The  rocketi^er earned 
with  a  rocking  motion  they  entered  the  rails*  orer  which  the  sleds  beeame  aceeleratad* 
and  with  a  full,  truly  cosado*  apaad  the  cutting  tool  bit  into  the  detail* 

drawlM 

drawimt 

As  long  as  these  are  only  experimmts  and  it  la  difficult  to  Inag  na  future  ma- 
ehlnes-roekets  and  details-sheels*  but  the  test  results  are  paradoxioal*  It  was  found 
that  at  cosmic  Teloeities*  measured  in  thousands  of  meters  per  second*  the  cutting 
tools  wear  surprisingly  little  and  remain  practically  ttnheated.  Why  then  ?  An  unsSlve^. 
▼ed  secret  of  metal  processing  * 

And  still  another  secret*  The  cutting  tool  was  irradiated  (bombarded)  with  ultra 
sound*  After  this  its  durability  rose  by  elpht  times  *  Onee  more,  why  t  Scientists 
laBTestlgatsd  the  metal  of  the  cutter*  examined  the  crystals  of  the  mstal  under  an 
electron  microscops  and  found  no  changes*  But  the  present  fact  Is  that  the  tool  be 
cooms  much  more  serrioeable  (cr*n'kar  serwiee  life)*  and  technicians  are  hiurrying 
in  making  uae  of  sams*wlthout  waiting  for  theoretical  explanations* 

As  long*  as  you  sea,  there  is  still  powder  in  the  powder  horn*  it  would  appear, 
ererybody  knows  that  machining  of  metals  by  cutting  will  for  a  longer  time  surprise 
us  with  its  secrets  and  findings. 

Powder  Outs  and  Ikessss 

All  this  -  are  Just  roundabout  maneuTsrs  in  the  struggle  with  the  nonsubdued  -natal* 
It  is  necessary  to  make  a  ^thorough  search,  to  work  out  a  plan  of  a  principally 
new  strategy,  for  decislTe  aetion* 

In  this  respect  the  metallurgist  turned  to  the  chemist* 
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1  hare  b««a  axpaotlng  you  «  a«id  the  ehendst  -  it  is  about  tinsjyou  haTe  bean 
carrying  around  yeut  cutting  tools»  you  haya  totally  neglected  iqr  test  tubes*  I  can 
present  you  with  the  recipe  of  the  substance*  which  has  always  beeonie  disintegrated* 
but  which  should  and  can  construct*  Ihke  a  look  at  this  black  powder.lt  will  replace 
the  flaass  of  heating  furnaces  and  the  power  of  milli-ton  presses*  It  is  a  powder* 

Yeas  what  will  you  do  if  you  dont  pay  attention  to  it* 

The  metallurgist  took  a  handful  of  the  powder  and  went  back  to  the  factiry.The 
suggestion  of  the  chemist  tempted  with  its  simplicity*  But*  not  being  able  to  Immediate 
ly  get  away  from  the  primary  cutting  tool*  the  metallurglat  adopted  a  compronising 
decision  and  created  a  construction  which  combined  the  force  of  the  ezplosiTs  with 
primary  cutting  tool*  In  this  way  came  to  being  the  invention  by  a  group  of  soviet 
englasers  -  the  explosive  knife*  The  peculiar  metallurgical  aa*  -  knife  for  cutting 
metal  ingots  wore  provided  with  connecting  rods  and  piston*  The  piston  fitted  closely 
in  a  massive  cylinder*  Between  the  bottom  of  the  cylinder  and  the  piston  was  placed 
the  explosive  charge  *  Now  the  sude  of  operation  of  the  new  shears  for  cutting  natal 
looked  as  followsi  button-electric  contaet-ignition-explosive-explosiont  the  piston 
moved  down-  the  knife  cuts  the  metal  in  two  parts* 

Without  thinking  too  imioh  the  ax  with  piston  were  adjusted  for  cutting  thick 
sheets  only*  4nd  with  sheets  of  ordinary  thickness  the  process  became  even  more  simple* 
The  explosive  was  placed  exactly  along  the  line  of  out*  And  that  is  all*  Explosion 
replaced  the  guillotine  shears* 

To  cut  -  still  does  mean  to  machine.  The  out  sheet  or  strip  in  best  ease  only 
a  billet*  But  from  under  the  dyes  of  heavy  duty  presses  come  out  actually  ready 
oade  details*  And  the  explosive  moved  even  farther  ahead*  it  even  eliminated  the  press 
from  operation*  Sheet  forging-  one  of  the  most  progressive  and  high  yield  types  of 
metal  machining  processes*  This  is  what  the  chesiioal  energy  of  explosion  did  *it  began 
iimnediately  with  large  sise  details i  covers  for  chemical  towers*  bottoms  of  petrols 
um  reservoirs*  gas  holders*  boilers*  For  this  ordinary  hunting  gun  powder  is  suitable 
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For  exuvl**  •  mold  for  •  apherieol  boilor  botton  was  a  ferro-eonerata  plata  with 
an  iadaa  atioa  in  aeoordanoa  with  the  fora  of  tha  bottoai.  On  tha  plata  vaa  i^  Laead  a 
oetal  ahaat  and  than  eorarad  with  a  fa^ra  •oonorata  eotar.  Itadar  tha  lid  (eorar)  wara 
plaoad  not  too  oany  grama  of  tha  powdar  -  50  *  100  grama,  Tha  azpanding  azploaira  gaaaa 
bant  tha  ahaat«upaatting  tha  natal  in  axaot  form  of  tha  indantation. 

So  not  think*  that  in  tha  workahop  baaauaa  of  thia  *azploaiya  punohar**  tha  noiaa 
of  tha  azploaioa  baaona  unbaarabla  •  Thara  ia  no  aueh  thing,  you  haar  only  a  dull  inpaot 
and  tha  aafaty  aonditiona  ara  hara  ^uita  aimpla*  atap  aaida*  tha  powdar  will  do  tha 
whola  Job*  without  your  halp* 

And  ao*a  ona  hundrad  gran  eluatar  of  powdar  haa  raplaead  tha  euabaraona,  in  aiza 
of  a  gaoi  honaa*  praaa,  daraloping  a  powar  of  hondrada  and  tbonaan^ds  of  tona  \ 

Tha  azploaion  can  alao  rainforea  dataila.  Right  now  for  aueh  a  rainforeatMist  tha 
detail  ia  filled  (ahot)  with  oaat  iron  ahota  or  rolled  with  rollara*  Tha  surface  layer 
of  tha  natal  ia  oompraaaad  under  tha  impaeta  of  tha  ahota  or  under  tha  prasaura  of 
tha  rollara*  it  baoomaa  harder*  atrongar.  But  what  ia  tha  shot  azpanditura  in  this 
ease,  what  kind  of  ooavlaz  and  aeourata  unita  hara  to  be  eonatruetad  for  thia  purpo* 
aa*  the  naw  type  of  azploaion  haa  solwad  tha  prob  am  of  hardening*  it  raduoad  tha 
oparational  time  to  a  thousandth  fraction  of  a  aaeond.  in  azploaira  layar  is  plaoad 
all  around  any  larga  sisa  datail*  a*g*  a  era  kahaft  of  an  angina*  and  a  parousaion  eap 
is  used  in  detonating  tha  azploaiTa  layer*  Ry  tha  foroa  of  azploaion  the  datail  is 
ioBwdiataly  coagrassad  (upset)  from  all  sides*  tha  microatructura  of  tha  surface  does 
change*  it  bacomas  hard*  submitting  to  no  abraaion  in  bearings.  This  amthod  haa  al¬ 
ready  passed  laboratcory  testa*  waiting  for  a  turn  now  to  be  widely  introduead  into 
industry* 

Powdar  has  begun  cutting,  forging*  rainforeing*  It  can  be  used  for  drawing  of 
wire*  manufaetura  of  pipes,  Powdar  can  also  oast  dataila.  Powdar  casting., .it  is  no 
casting  at  all*But  details  ara  being  obtainad  .actually*  like  oastad  ones.  You  bare 
no  doubt  heard  about  powder  metallurgy*  nils  is  a  perfectly  original  prooass*usad 
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aa  a  taohnologleal  tool  for  a  short  tiJM  only*  Fine  natal  powdar  is  prassad  togathar 
into  datalls  -  bushings*  bars*  tunblars*  almost  into  anything  dasirad.  Tha  datail  is 
than  plaoad  in  an  induetion  furnasa  *  tha  furnaaa  is  fillad  with  inart  gas*  so  that 
tha  datail  will  not  baeonaoxidisad*  and  it  is  bakad* 

drawing  (paga  12* • .batten) 

Tha  powdar  baocnas  aintara  *  tha  datail  aoquiras  tha  strangth  of  a  monolith. 

Now  it  appaars*  that  tha  farro«eonerata  dish  is  fillad  with  a  uniform  layar  of 
iron  powdar.  Orar  tha  iron  powdar  •  axploaira.  All  this  is  eowaraLi  with  a  farro«oonerata 
Plata ..•Xxploaion^  The  gasaa  prass  tha  powdar*  f oread  against  tha  walls  of  the  dish 
the  liberated  heat  sinters  the  partielas  of  the  natal*  ▲  metal  shall  exactly  in  form 
of  tha  diah*  ready  datail  is  obtained*  Qun  powdar  form  the  natal  powdar  ^  Tha  energy 
of  explosion  has  not  only  raplaoad  tha  heat  of  tha  furnaoa  ano  meohanioal  forces  of 
presses  and  stamping  smohinas*  it  took  up  the  task  of  working*  pressing  by  10000  tlmss 
faster*  than  these  maahiaas*  Khat  more  quanta tlTs  ehangas*  what  more  rawolutionary 
transforantions  is  modern  technology  oapabla  of  * 

Hic^  Slpaad  Chaadstry 

Chaadstry  is  rich  not  only  in  one  energy  of  explosion*  On  a  copper  paddle  .drawn 
by  a  quartet  of  copper  horses*  which  is  displaced  in  front  of  the  Bolshoy  Theatre  in 
Moscow,  rode  in  into  tha  world  of  industry-galwane^tachniqiua*  It  happened  after  this* 
whan  in  IQ40  a  anabar  of  tha  Batarsburg  acadaaqr*  Russian  physicist  Boris  Takobi  pub¬ 
lished  his  first  in  world  ansusoripti  *  OalTaneplastics  or  a  Mthod  which  in  a  oartain 
way  produoas  copper  objects  from  cupric  solutions  with  the  aid  of  electroplating  ■* 

Tha  statues  and  bas-reliefs  of  the  XssaUcieT  Cathedral*  idieals  and  horses  of  the  Bol 
ahoy  Theater  haws  besoaaa  a  memary  to  tha  creator  *  inTcntor  of  elaetrochaadoal  pro- 
oassing  Boris  Yakobi* 

drawing 

One  hundred  and  twenty  years  in  baths  with  cupric  salt*  silTar,  iron*  nickel 
and  ebreadum  solutions*  metal  layers  deposit  on  sheets*  strips*  wire*  on  Tarious  art 
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objaets  and  Itaaa*  The  ooatinca  are  thln^ranglng  Into  hundredth*  and  thouaandtha 
fraotlona  of  a  milllaeter.  The  proees*  la  not  a  harried  one.  Natal  Iona  float  in  the 
•olution.  The  cpreater  the  nunber  of  loo*  the  faater  to  they  float  around,  the  greater 
is  the  current  in  the  electrolyte,  the  faeter  are  deposited  on  the  eathode  nickel, 
chromlua,  sllTer  coatings.  They  ordinarily  work  with  snail  currents  •  two-three  aav 
per  each  square  deciSMter  of  eathode-object.  Hich  more  is  used  when  the  operation 
goes  up  to  twenty""^  ^-thirty  amperes.  It  is  ererywheres  custosMry  and  legal, 
Blectroohemistry  can  grow  metal  atoms  on  any  elec tree onduetlTe  surfaee.  Or,  Tice 
Tersa,  remore,  scrape  off  these  atoms.  Current  carries  off  eleetrons  from  the 

surfaee  of  the  billet,  transforna  the  atoss  into  positive  charged  ions,which  dissolve 
in  liquid  elaetrolyte  ,  The  electric  ourrent  as  if  scrapes  the  metal.  But  at  what  a 
rata  t  How  will  you  scraps  under  current  at  a  pair  of  amperes  per  square  decimeter. 

Is  it  neeeasary  InaMdlately  to  start  with  a  thousand,., no  twenty  thousand  aagperes. 

Is  it  naoessary  to  employ  a  triek  so  that  the  electrolyte  will  not  boil  up  in  a  viol" 
ent  gusher,  will  not  run  out  from  the  bath,  like  boiling  mUJi,  is  it  nseesaary  to 
oarefully  change  the  batches  of  the  solution,  pump  in  and  remove  same  by  a  reliable 
pump,  Eleotroehemiste  have  beooam  high  speed  operators  * 

To  obtain  <  detail,  assuming  of  the  most  fantastic  form,  billet-anode  -  are  placed 
between  eleetrodes-oatbodes  of  corresponding  configuration.  The  electrolyte  inder  pres¬ 
sure  is  run  between  the  billet  and  electrodes.  As  the  electric  current 

dissolves  (melts)  the  mstal,  giving  it  the  necessary  form,  the  electrodes  are  brou^^t 
closer  and  closer. 

Results*  Stationary  bath  with  quiet  liquid  has  transformed  into  a  fast  acting 
unit*  The  stream  of  the  electrolyte  in  the  plastic  bath  scrapes  and  polishes  turbine 
blades  within  five  minutes.  Ordinary  polishing  lasted  two  hoars. 

The  rapidly  flowing  solution  of  metal  salt*  becams  here  the  heir  of  the  file, 
and  an  energetic  heir  too. 
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k  nil«Tlalo&  Sat  Cttta  Matal 

Tladijnir  Il*leh  Lenin  aalAt  *  It  la  not  enougli  juat  to  unlerataad,  vtaat  electric 
city  la  I  it  is  naoesaary  to  know  how  to  taehnloally  apply  Aaaa  in  iBduatry»agrieul- 

ture  eta«,«* 

k  whiatling  ani  hlaaing  ateaai  angina  has  one  upon  a  tiaar  plugged  up  workshops 
with  a  web  of  transmiaaiona*  Ihe  power  of  atean  was  poorly  broken  down  into  oo^po- 
nenta.  It  is  iopoasibla  to  built  to  eaeh  anohlae  even  the  smalleat  steaia  loooawblle* 
That  la  why  aany  belt  tranamiaalon  hawe  been  suapended  fran  the  air.  Vbat  has  the 
fraetionation  of  elaotrie  energy  prowldad  aaohiae  eonatruetors  with*  Not  only  for  eaeh 
maehlaa  but  to  each  IndiTldual  unit  of  saao  they  hawe  aueeaeded  in  attaehing  an  in 
dependent  eleotrio  aiotor.  The  eleetrio  motor  has  slowly  replaoad,  forced  out  other 
driwing  modes  and  beeama  the  core  of  machanlaaM.  They  have  auoeaded,  for  exaaqplef  to 
etuip  aaoh  eonveyer •roller  with  an  individual  eleetrle  motor. 

But  this  was  only  mechanical,  philosophers  would  say*  qiiantitatiTe  fractionation 
of  energy  and  first  tiadd  approach  to  the  point  of  direct  action  on  the  maohined  dc« 
tail.  But  in  19i|3  the  Soviet  inventor  and  scientist  BJ).Lazarcnko  was  the  first  one 
in  the  history  of  technology  who  suocaedad  in  directly  prodding  the  sietal  with  an 
electric  spark  •  A  qjualitative  Jump  was  smde.  a  new  prineiple  of  metal  cutting  has 
been  found.  The  truth  is.  electric  energy  from  the  power  source  of  the  motor  was 
transforred  into  the  very  powar.  which  peMtrated  directly  into  the  cutting  zone. 

With  the  aid  of  electric  spark  soft  iron  wire  cut.as  a  twine  cuts  butter,  a 
plate  of  tool  steel,  k  brass  button  made  a  copy  of  itself  from  superhard  allogr.Very 
small  sparks  beat  tungsten  molecules,  aztd  this  is  the  most  hardest  metal  yeat  it  gave 
way  to  the  pressure  of  a  brass  disk. 

In  spite  of  the  fact  that  the  spark  became  the  tool  directly  ohisellng  on  the 
metal,  the  old  methods  still  remained  means  of  proocsslng.  It  was  necessary  to  have 

a  cathode,  made  in  shape  of  the  future  itci^  i.e.  nothing  in  form  of  the  traditional 
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dl«  aoBtriz.  nie  elootrospark  Jig  mv  •  sparking  wira-wora  out  IntanslTalgr.  Furthar 

nova  thorough  saareh  was  lastlgatad  In  the  world  of  elaotrleal  taehnologjr* 

lad  from  tha  pedestal  of  pure  selenee  eane  Into  the  workshop  a  ^  beam  of 

elementary  partlolaa*  Xnglneers  oame  upon  an  idaa  to  areata  an  elaetron  mlerosoopa 

for  cutting  of  netal«««frcm  it  they  took  all  the  basic  oonpoaents*  First  an  aleotron 

gun,  oathoda  of  rad  hot  txiagstan  spiral*  emitting  a  stream  of  electrons*  Secondly* 

magnetic  lenses-  coils  of  wire*wound  on  nassiwe  iron  bobbins  and  produ  ing  the  magns- 

tie  field*whleh  consentratad*  and  focuses  a  beam  of  negative  particles*  The  beam  * 

like  baas  sting  the  skin*  penatratsarthe  metal  *  like  a  solar  crest  from  the  "igniting 

glass  ■*  melts  same* 
density 

The  /  of  the  energy  in  this  plsos*  which  is  being  bombarded  by  electrons* 

reachsB  fantastic  aagscitndas  -  100000  kv  per  agjuara  centimeter*  But  this  is  far  from 
the  limit*  Itas  temperature  in  the  machining  zone  is  solid  -  50OO  d«^eas.  But  the 
electronic  scalpel  is  so  well  sharpened*  the  beam  of  electrons  so  wall  focused*  that 
already  at  a  distanes  of  only  one  micron*  the  tenperature  is  already  fully  tsllarable  * 
only  2000  degrees* 

The  electron-ray  gun  mills  and  drills  micron  size  holes  in  hardest  materials- 
guarts* tungsten*  zirconium*  It  welds  together  the  most  unweldable  materials*  suitable 
in  the  processing  of  microadniature  objects  of  cosmic  electron  equipment*  for  which 
ordinary  metal  cutting  maebinas  aye  too  awkward* 

In  an  electron  ray  machine  electricity  la  the  master*  it  furnishes  the  installation 
with  powar*  it  carries  out  the  role  of  tool-stinger*, it  ccmnands*  controls*  and  stores 
(msaory)  tha  drawing  *  Hare  is  also  sasy  to  control  the  beam  *  as  in  a  modern  TT  sat* 

The  beam  is*  naturally*  the  asms*  but  its  powar  is  different*  No  wonder  that  ones  for 
testing  on  a  ataal  plate  a  TF  image  has  bean  angrawad* 

And  so*  any  kind  of  ultra powerful  telaviaor  does  cut  metal*  Vhat  is  the  perspea- 
tiye  hare  I  Ihs  maehina  itself  reads  the  blueprint  and  without  any  aids  from  tachnolo^ 
gists*  adjusters*  tracers  It  draws  accurate  linsa  from  the  bluepring  in  the  aonorous 
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elaatie  natal*  The  higher  deeprea  of  antonatioa*  the  actually  deaerriag  applieatloii 
of  electric  eaargiea  of  better  qjoalitiea  to  the  neede  of  naehining  nateriala, 

Mhfpietie  Field  Die  Forging 

Some  new  priaoiplea  are  baaed  on  the  phyaieal  phencnena  *  which  have  been  obaerved 
a  very*  very  long  tine  ago  by  our  predeeeaaora*  Let  us  recall  Just  a  simple  experienoe 
preceding  the  acqjaaiatanoe  with  initial  aehool  phyaiea.  On  a  veneer  panel  were  duated 
iron  filings  and  they  were  placed  on  the  poles  of  a  cheerful  red-blue  magnetic  horse 
shoe*  The  filings*  like  alive*  arranged  themselves  on  the  veneer  panel*forming  an 
iagealoua  *shaggy  moustache  pattern.  The  magnetic  field  direeted*fonBed  in  apace  par¬ 
ticles  of  the  iron. ••Does  it  not  appear  to  you*  that  in  here  is  hidden  the  possibility 
for  a  newer  method  of  metal  machining  7 

The  truth  is*  not  very  long  ago  caste  to  bei^  magnetic  die  forging*  Metallic  sheets 
or  rods  are  surrounded  by  a  apiral*conaeotad  with  a  source  of  electric  eurrent*  The 
powerful  megnatie  field  *  excited  by  the  spiral-aol  noid*  bends  rods* presses  out 
(extrudes)  from  sheets  hemispheres  and  ripples.  True*  the  solenoid  windings  are 
coatpressed  by  the  forces  of  counteraction,  which  can  destrogr  the  coil*  Nothing  you 
can  do  about*  any  action  eauaes  a  uniforat*  but  counter  action.  ▲  way  out  has  already 
been  found.  The  spirals  should  be  amde  of  single  action*  cheaper*  of  the  pr  ee  of  a 
oopeek.  They  broke  up  into  small  parts  after  one  operation  -  nothing  woeful. 

‘Die  horizons  for  searching  for  newer  and  newer  principles  of  die  forging*  cutting* 
welding*  grinding*  are  inexhaustible.  They  are  waiting  for  the  discoverers.  Here  is 
but  one  exanple  of  similar  inventions. 

The  hydrojerosion  method  of  machining  opening*  by  observing  the  failing  of  rain 
droplets.  It  was  noted  that  the  skin  of  an  aircraft  is  exposed  to  erosion-cracking 
frcn  the^'  ^impetuous  collisioa  with  streams  of  rain.  Already  at  a  velocity 
of  1  kVoro  the  stream  of  water  makes  a  noticeable  indentation  in  the  solid  steel. 

Tb  strenghten  the  hydroerosion  effect  it  is  possible  to  add  to  the  water  stream  grains 
of  abrasive  material. 
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Sp«oiall«ts  asaunit  tbat  by  1970  hyiroaroaioa  anohiaas>water  sliogara  will  attain 
broadaat  applioatioa*  Tha  Jouvaal  Zaania-SILl  wrote  about  it  in  No  5  ^  repoirt 

entitled  ■  Mining  RiTer  in  Workabop*. 

Tile  and  irehiteoture 

Ueetrioity  and  ebaadatry  with  a  confident  band  are  narking  the  outlinaa  of  futm 
re  naohina  eonatruotion  without  naohinea  ao  aeouatoaed  to  our  eye  and  ear*  wbat  will 
it  be  •  agaobinaleaa  oaebine  eonatruotion  T 

illnetration*..page  14 

Iona  and  eleetroaa  work  dlreetly  with  awleeulea  and  natal  atOBM*  they  need  no 

roug^  go-bet%reena*  in  form  of  eutting  toola  and  diea*  The  eleotrom  beam  and  nagnetio 

the 

field  do  not  wear*  they  do  not  mat  and  require  no  eonatant  aara  about  /  eonplefta- 
naaa  and  abarpaaaa  of  thaik  "eutting  bita  *• 

Tha  eleetronle  anebine««nlvaraal*  It  ebangea  with  azeeptlonaL  aaaa  from  milling 
to  0rlndlng*  from  rouc^  eutting  to  artiatie  an^raTli^*  Conaequently  the  detaila  ara 
practically  not  traxnportad-  all  operationa  on  the  details  are  azaeuted  on  the  spot* 
Thare  are  no  great  aeeuaulations  of  ehipa  and  fillngs*whlcb  bsTo  been  so  diligently 
produced  by  eutting  tool  and  filr*  The  Tory  eoneept  of  "VASTI*  disappears t  the  netal 
dissolTed  in  the  aleotrolyta  ean  be  easily  reoorerad*  put  to  useful  work  right  tbara 
on  the  spot* 

The  future  netal  machining  plant  •  is  the  kingdom  of  electron  guns*  magnetic 
solenoids*  closed  resarToirs  with  electrolyte*  a  kingdom  of  noisalaas  workshops* 
resembling  library  halls*  Noiseless  azid  humanless*  these  electric  proaesses  are  most 
accessible  for  total  automation  and  reawte  control.  The  plant  will  bid  farewell  to 
enormous  pressas*  large  scale  machines*  massiTu  foundations* 

Forgotten  will  be  the  chunks  of  metal  which  ware  necessary  for  the  unsatiated 
rigidities  of  machines*  for  ultrastrong  tools  *  for  the  transmissioa  of  greater  for 
ces*  The  new  technology  will  altar  the  architecture  of  induatrial  buildings*  The 
bodies  near  the  ground  will  get  off  from  their  knees*  they  will  ezpcuod  into  ten  story 
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ediflova*  The  lightweight  of  Induetrlal  coostruetioiis  will  aaeke  them  look  like  fair 
paTilloas* 

New  methods  of  metal  aaehiaing  will  aot  only  allow  to  create  a  tasteful  arehltee- 
turof  they  will  also  penetrate  into  the  cosmos.  Men  will  conquer  cosmic  distences 
not  just  as  an  individual  person,  but  iQs  a  ereatlTe  participant  of  a  highly  organic 
zed  group  produeera  of  all  material  goods.  Not  only  the  onnivorous  thirst  for  search 
and  diacoweries  attracts  \is  to  the  Moon  and  Mars.  Engineers  and  eeonomlsts  coaslder  the 
adaption  of  the  cosmos  as  a  real  usefuliMss.  The  ore  miners  of  the  Moon  and  the  Metal- 
lurgiats  of  the  Mars  will  cemfiface  to  face  with  the  problem  of  transferring  to  other 
planets  electrie  loeomobiles.  hoisting  cranes  and  rolling  nmehinas.  And  they  will, 
most  likely  eosn  to  a  eomelusion.  that  the  smartest  thing  is  the  produee  sasm  on  the 
apot.from  lunar  ores  and  marsian  minerals.  Then  will  electron  and  chemical  phenomena 
take  on  the  job  of  workers  in  workshops  of  celestial  plants,  possibly,  controlled  by  radio 
from  the  Barth. 
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